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Molecular cloning, tissue distribution and the expression in the 
regulation of food intake of prepro-orexin in Nile 
tilapia (Oreochromis niloticus) 


CHEN Wen-Bo'*”, WANG Xin ",ZHOU Ya-Lu',DONG Hai-Yan!, LIN Hao-Ran!, LI Wen-Sheng’” 


(1. State Key Laboratory of Biocontrol, Institute of Aquatic Economic Animals and Guangdong Provincial Key Laboratory for Aquatic Economic 
Animals, School of Life Sciences, Sun Yat-Sen University, Guangzhou 510275, China; 2. Department of Biology, School of 


Resources and Environment, Henan Polytechnic University, Jiaozuo 454000, China) 


Abstract: We cloned the full length of tilapia prepro-orexin cDNA using RT-PCR and rapid-amplification of cDNA 
ends (RACE). The full-length of prepro-orexin cDNA was 648 bp containing an open reading frame of 423 bp. The 140 
amino acid prepro-orexin protein included a 37 AA signal peptide, a 43 AA Orexin-A and, and 28 AA Orexin-B and the 
end of the 32 AA peptide of unknown function. The expression of prepro-orexin on tissue distribution, peri-prandial 
changes, starvation and re-feeding were quantified by real-time PCR. We found that prepro-orexin mRNA was present in 
all tissues tested and that the highest level was observed in hypothalamus. Expression levels were significantly higher at 
mealtime (0 h) than before (—2 h, —1 h) and after (+1 h, +2 h) mealtime. Fasting for 2, 4, 6 and 8 d caused significant 
increases in prepro-orexin mRNA expression in the hypothalamus, and after re-feeding, expression levels of prepro-o 
rexin mRNA returned to the same level compared to that in the fed group. 


Key words: Nile tilapia (Oreochromis niloticus); Orexin; Cloning; Expression; Food intake 
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Tab. 1 Nucleotide sequences of the primers used for the cDNA of tilapia prepro-orexin and real-time PCR 
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Fig. 1 The full-length cDNA sequence and deduced amino acid sequence of the tilapia prepro-orexin 
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Putative signal peptide was in bold letters. Orexin-A amino acid sequence was single underlined while Orexin-B was double underlined. Cleavage 


sites for proteolysis were shaded. Stop codon was indicated by asterisk (*). The two poly-adenylation signals (aataa) were wave-underlined. 
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Fig.2 Alignment ofthe amino acid sequences of prepro-orexin among tilapia and other vertebrates 
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while the mature peptide sequences of Orexin-A and Orexin-B were shaded. The GenBank accession numbers of pre-orexin amino acid sequences used for 
analysis are: human, Homo sapiens (NP. 001515); Rat, Rattus norvegicus (NP. 037311); Pig, Sus scrofa (NP. 999321); Chicken, Gallus gallus (NP. 989516); 
Goldfish, Carassius auratus (ABK58728); Zebrafish, Danio rerio (NP. 001070860); Tilapia, Oreochromis niloticus (ACT65742); Atlantic cod, Gadus morhua 
(ABF29871). The sequences of Medaka (Oryzias latipes) and Fugu (Takifugu rubripes) were obtained by searching the genome databases (Faraco et al, 2006). 
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Fig.3 Phylogenetic tree based upon the alignment of amino 
acid sequences of vertebrates prepro-orexins 
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Fig. 4 Expression of tilapia prepro-orexin mRNA in a variety of tissues 
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mRNA expression level was qualified by real-time quantitative PCR respectively. Data were represented as Means + SEM. 
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